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Abstract 
The difficulty of translating military experience into the civilian workforce has led to a high unemployment rate for returning 
veterans. In a recent collaboration between Bridge360 and Park University a Software Quality Assurance training course was 
developed to assist returning veterans in learning the fundamentals of Software Quality Assurance.  The objective of this paper is 
to describe how human factors played a role in the successful implementation of the veterans SQA training course and their 
successful transition into the civilian workforce. The goal of the human factors methods used during the coursework was to 
provide a solid skill set for the veterans and the continuous improvement of the course material. This was accomplished through a 
series of lectures, tests, and surveys during the course. In addition to hands-on experiments, guest speakers and case studies also 
were shown to be important. In the case of returning veterans the application of human factors went beyond the improving the 
courseware and included placing the veterans in SQA positions that they were uniquely qualified.  With their newly acquired 
abilities combined with their military skills set allowed them to make a successful transition from military service to software 
quality assurance interns. Their military skill set includes human factors such as the ability to work as a team member or as a 
team leader, ability to work under pressure to meet deadlines, and high standards of quality and a serious commitment to 
excellence. In conclusion, human factors played crucial role in the implementation of a successful training program in support of 
veterans in returning to the workforce. Clearly there is a need for additional veteran training programs to help with the huge 
influx of returning veterans. Other institutions considering implementation of similar training programs should consider the 
importance of human factors as a framework to increase instructional quality and the competency measurements of the 
participants. 
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1. Background and definition 
This paper defines Human Factors as the study of humans and their relationships to their environment. This study 
looks at the human factors of veterans, the human factors of Software Quality Assurance Engineers and the SQA 
training program based on human factors to give them the knowledge to allow them to work as an SQA Engineer in 
a civilian workforce. In addition to recognizing the human factors of the students, careful considerations were used 
to determine the appropriate teaching methods specifically chosen for the veteran students. 
SQA Engineers typically monitor every phase of software development projects to ensure the software and the 
project processes follow company quality standards. In most all companies they perform testing of the software and 
document the defects found. As software testers they create test plans, test cases and execute tests of the software 
and track the defects found to ensure they are properly fixed by the software developers. The success of the software 
projects is the responsibility of the SQA Engineer. 
There a many members of Bridge360 that have recognized a shortage of qualified SQA Engineers. Industry 
typically required a Computer Science degree, to be employed as an SQA Engineer. The difficulty with hiring 
computer science graduates is they have no training in testing software. There are only a small number of 
universities and colleges across the country that offers basic courses in software quality assurance. In addition the 
human factors of an SQA Engineer and a Software Engineer are diametrically opposite.  The Software Engineer 
training teaches them to focus on positive scenarios, how to verify a product works correctly, SQA Engineers must 
focus on negative scenarios, what can possibly go wrong with a product. The Software Engineer does not see the 
software from the user perspective, as an end-to-end system. They design the software from the module or object 
perspective, building it piece by piece into the end product. The SQA Engineer must have a much broader view of 
the product and simulate the many ways the end user will actually use the product. 
2. Human factors in software quality assurance 
SQA Engineers require specific deep-seated human factors to be successful in their profession. They are the most 
important person on the project who can ensure the release of quality software products and can identify areas where 
the product definition, in the form of requirements, may be incomplete or ambiguous. These requirements define the 
software functionality, performance, reliability or other quality characteristics. SQA Engineers verify that a software 
product meets the set of pre-defined functional requirements. 
Other activities that SQA Engineers perform include writing test plans,  participate in code reviews, writing test 
cases, generate test data, execute and analysis of test results, and writing bug reports when problems are found. To 
achieve these tasks the SQA Engineer must have specific human factors. A partial list of human factors necessary to 
successfully perform these tasks is listed in Table 1 below. 
Table 1. A partial list of human factors of Software Quality Assurance Engineers. 
Human Factor Description 
Adaptability The ability to adapt to constant changing tasks, environment and priorities. 
Attention to Detail The ability to identify and isolate the small details of a problem or process. 
Assertive The ability to express yourself in an effective and clear manner while also respecting the ideas 
of others. 
Collaborative The ability to work with other people to perform a task to achieve a common goal. 
Commitment The ability to be dedicated to a cause or activity. 
Communication The willingness to exchange information with others. 
Creative The ability to use your imagination and original ideas to solve problems or learn complex 
processes. 
Decision Maker The ability to identify and choose the proper alternative. 
Deductive Reasoning The ability to apply general rules to problems to produce answers. 
Diplomatic The ability to deal with sensitive matter with other people in a manner to avoid offending them. 
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Human Factor Description 
Flexible The ability to change and adapt to new circumstances. 
Inductive Reasoning The ability to combine information to form general rules or conclusion (find relationships 
among unrelated events) 
Investigator The ability to carry out a formal inquiry or investigation. 
Integrity The quality of being honest with yourself and others.  
Leadership The ability to lead a group of people or a project. 
Mentoring The ability to advise or train others. 
Organized The ability to arrange tasks or time in a systematic way. 
Passionate The ability to show strong feelings or strong belief. 
Persistent The ability to continue on a course of action in spite of difficulty. 
Persuasive The ability to persuade someone to do or believe in something by reasoning. 
Planner The ability to schedule reasonable and realistic tasks to aid in planning. 
Risk Assessment The ability to evaluate potential risks in a software project. 
Self-Learning The ability to explore and master a subject without outside direction. 
Team Builder The ability to take a group of individuals and help them work as a cohesive unit so they support 
one another and still respect their differences.   
Work Ethic The belief that hard work is fundamentally good.  
3. Human factors of veterans 
Veterans undergo years of special training that sets them apart from the civilian workforce. The veterans training 
experience provides many ingrained human factors that can be applied to any scenario–whether military or civilian.  
As a result of this extensive training the veterans exhibit several of the human factors found in Table 2. 
Table 2. A partial list of human factors of veterans 
Human Factors Description 
Confident under Pressure Many veterans have performed their jobs in battlefield conditions under the most stressful 
situations imaginable. They can easily handle the pressure of a rapidly approaching business 
deadline.  
Communication Veterans are highly skilled careful listeners and communicate with others quickly, clearly and 
efficiently. They can help facilitate communications between groups within an organization to 
get work done. 
Dedicated Veterans are trained to enter a mission with one goal in mind, success. This concept directly 
carries over to the business world. 
Endurance Veterans are trained to endure extreme constant physical and mental pressures.   
Adheres to schedules and 
deadlines 
The military is well known for implementing strict structure and routines. So veterans can be 
counted on knowing project schedules and following it. 
Integrity Veterans have proven their integrity in the military and will be able to pass government 
background checks and security clearances when they are required. 
Punctuality Veterans understand the importance of being on time and the consequences if they are not. 
Team Player Veterans are trained be team players and work in groups. They rely on their teammates despite 
differences in opinion. 
Well Trained Veterans receive exceptional training to perform their jobs in the military. They understand they 
need to continue that training as they prepare themselves for their job in civilian life. 
Used to working in a global 
environment 
Veterans come with experience in a culturally diverse military and deployment to a global 
environment. 
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Human Factors Description 
Flexibility Veterans are trained to think quickly and adapt quickly to reach a desired target. 
Leadership Veterans trust and obey the commands of their superiors. They understand that a team needs a 
leader to achieve a goal. They make excellent leaders and know how to build comradery among 
the team members. 
Commitment Veterans will often sacrifice their own needs for a project to succeed. 
Technical Knowledge Veterans have received training in areas of new technology that the civilians may not be aware. 
 
There are also a number of detrimental human factors that veterans have associated with that have been raised. 
These traits have been researched and can be dismissed as false stereotypes.  [4] 
Stereotype: There are a disproportionate number of veterans that suffer from Post-Traumatic Stress Disorder 
(PTSD).  
Fact: Although many veterans suffer from post-traumatic stress disorder, the occurrence is no greater in the 
veteran population than it is in the civilian population. 
Stereotype: Veterans are not well educated. 
Fact:  On average veterans exceed the civilian norms in education and intelligence. They are also more likely to 
attain post-secondary education.  
Stereotype: Veterans do not have relevant civilian job skills. 
Fact:  The military provides training in many of the same areas that are highly valued in business and industry.  
4. Human factors used to design the SQA coursework 
4.1. Hand- on training 
The benefit of hands-on-training to promote learning has been the proven foundation of occupational therapy for 
many years. Additional studies have verified hands on training to be particularly successful in the engineering 
profession [1].  
Recent studies have compared the hands-on study activity with teaching activity demonstrating recall ability in 
university students after three points in time, 1) immediately, 2) after 15 minutes, and 3) after 24/48-hour retention.  
[3] The results suggest that hands-on study is particularly important in long-term memory. It has been speculated 
there may be two reasons for this long term memory improvement. [2] The first reason is the students tactile input 
received throughout the hands-on experience may enhance long term memory. Second, the positive feedback on the 
student’s success achieved through the step-by-step hands-on process may also enhance memory. 
4.2. Case studies 
One of the oldest forms of communication and knowledge transfer is the case study narrative. The case study has 
been used to cover a broad variety of topics in education, public health, business and industry. It is unequaled in its 
ability to consider both single and complex questions in a variable rich environment. [1] It can be used to document 
amazing successes as well as report dramatic failures. The case study is the most flexible of all teaching methods 
allowing the student to directly apply classroom theory to real-world scenarios. [8] 
The case study, as used in the V4Q course, is a detailed investigation of a software failure adversely affecting a 
company, government agency or the general public. The defining feature of a case study is the details of the 
software failure, which is relevant to particular areas of classroom study. These areas include application testing, 
testing techniques, and software development project management. The case studies rely on multiple sources of 
data, which may include newspaper articles, news reports, video reports, company news release, and other artifacts. 
The case study is usually presented as a multimedia package that document and shows the uniqueness of the real life 
event. 
Students often perceive a knowledge gap between training and employment, with the assumption being that the 
concepts learned in the class room may not necessarily apply to the situations encountered in the workplace. Case 
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studies can be used to help alleviate this observation by showing how the SQA concepts that are taught in the V4Q 
course are very relevant and can be applied on a daily basis in the real world.  The case studies presented during the 
course were taken from recent headlines of software failures occurring in the retail, airlines, healthcare and 
government sectors. The case studies described actual defects in software that resulted in both monetary and 
credibility losses. 
Case studies can be taught in a number of ways besides in a lecture. They can be assigned to a group of students 
with varying opinions where they must collaborate to identifier the points of failures in project management. A case 
study can be assigned to an individual student and force the student to approach the problem in a way they have 
never had before. These methods allow the students to develop critical thinking skills for creative problem solving 
and to structure arguments. 
4.3. Study guides 
One of the human factors of concern is the wide range of educational experiences of veteran students. Some of 
the students had joined the military service after graduating from high school, others had joined after a number of 
years attending college. To assist the students that did not have the advantage of college learning a recent addition to 
the course is the use of study guides. Study guides are used to assist the student to enhance comprehension of class 
material. Study guides have been used as an instructional tool in professional literature for years. 
4.4. The Veterans for Quality (V4Q) course 
The V4Q course was designed with the veteran human factors in mind. During the first few classes they learn 
how a software tester thinks. How they solve problems using critical thinking and the scientific methods. Later 
classes explain how they work as part of the team in different software development methodologies that are used in 
industry. Then during the last half of the course they learn the tools and techniques used by SQA Engineers. After 
careful consideration to these human factors the course outline was created and is listed in Table 3. 
Table 3. The SQA course outline. 
Class Title Description 
1 Orientation/ 
Introduction 
The orientation explains the structure of the class and what is expected of the 
students. The Introduction discusses the mindset of the software tester and 
explains how they utilize critical thinking skills and the scientific method. 
2 SDLC & CMMI The most popular forms of the Software Development Life Cycle (SDLC) are 
discussed along with how Capability Maturity Model Integration (CMMI) can be 
used as a framework to improve the quality any process. The focus of this class 
is to explain how testing fits into each of these common development models the 
student may find themselves in the real world. 
3 Test Plans Several of the most popular test plan templates and how they can be customized 
for individual companies are discussed. 
4 Requirements Analysis The methods of turning software requirements into test cases are explored. 
Students are given a hands-on Parking Garage specification exercise to analyze 
and identify the problems of turning requirements into test cases.  
5 Writing Test Cases In this class, the student uses the requirement analysis they performed in Class 
#4 and writes the test cases to test the Parking Garage application. 
6 Test Case Execution This class takes the test cases created in Class #5 and executes the test cases for 
the Parking Garage application. 
7 Issues & Defects This class takes the defects detected in Class #6 and records the defects and 
issues found in the Garage Parking application and records them in a Bug 
Tracking application (Bugzilla). 
8 Midterm Exam The midterm examination covers all of the topics covered up to this point in the 
course. 
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Class Title Description 
9 Guest Speaker  A former V4Q student speaks about his experience during OJT and his current 
position as a Software Quality Assurance Engineer. 
10 Test Heuristics Test heuristics provides memory aides to remember many basic testing concepts. 
11 Test Techniques Test Techniques is a study of the different types of testing strategies that can be 
used to test different qualities of a software application. 
12 Guest Speaker Guest Speaker from Dell Computers speaks about Agile project management 
and quality assurance. 
13 Configuration Management The basic concepts of Configuration Management are covered and how it is used 
by testers.    
14 Guest Speaker Guest Speaker to assist the students in creating professional resumes, creating a 
30 second bio, interviewing skills and the importance of networking. 
15 Test Tools A review of many categories of common test tools that are used in industry. 
4.5. The Meet-the-Vets night 
As the veteran students reach the end of the class work, part of the course several local companies are contacted 
that are willing to hire theV4Q students as SQA interns. The company representatives are given the student resumes 
before the interviewing process. After the completion of the SQA classes the company representatives are invited to 
meet the veteran students. Furnished with new interviewing techniques the veteran students have consistently shown 
they are very capable of providing information about their military experience and successfully interact with the 
interviewers about their companies testing environment. 
4.6. The SQA workshops 
The course workshops begin during the on the job training portion of the course. When the students are employed 
as interns they sometimes need information of a new testing technique or assistance in working with a new test tool. 
The scheduling of the workshops is flexible so additional material can be provided for the veteran students. Table 4 
shows a sample list of workshops that are available. 
Table 4. Course workshops. 
Workshops Title Description 
1 Web Testing Case studies and hands-on testing of a web site. 
2 Mobile Testing Case studies and hands-on testing of a web site. 
3 Test Automation Hands-on testing of a web site using automated test tools. 
4 Guest Speaker Discussion of the role of a software tester in Agile Projects. 
5 Final Exam Comprehensive final examination. 
4.7. The SQA course assessment 
When it comes to assessment of the V4Q students there were human factors of the student group that were a 
concern. The educational experience of the veterans varied widely. There were students that joined the military out 
of high school; there were others that attended two and four colleges and some students that held Bachelor’s 
degrees. Due to the wide range of educational experiences an assessment method was needed to quickly determine 
whether the students understood the training on an individual basis. The assessment methodology chosen were daily 
quizzes and tests.  
There has been much research into the effectiveness of quizzes and testing as an assessment tool. The conclusion 
of a 2010 study was that these assessment practices allowed learners to “retrieve information effortfully from 
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memory, and that such effortful retrieval turns out to be a wonderfully powerful mnemonic device in many 
circumstances.” [5] 
The assessment method can also be used to motivate the students. In a 2009 study of 60 research articles on adult 
learning determined that trainers who give adult learners a method for assessing themselves will improve the results 
of the training. [7] In other words, give the student a way to identify their own deficits, and they will be motivated to 
resolve those deficits. 
4.7.1. Quizzes, midterm and final examination 
After each class the students participated in an online quiz containing 10 to 15 true/false and multiple choice 
questions. The questions were directly related to the slides and lecture material presented during the class.   
A midterm and a comprehensive final examination are given during the course. These tests are important for the 
course creators as well as the students because they show how much the students have learned. If there is a trend 
among several students in a particular subject the course was carefully investigated and improvements made to 
counteract the low final scores. Examinations also give the students a reason to study the material again. The more 
the students review the key terms and concepts the more likely they will take that knowledge into the real world.  
The knowledge that a comprehensive final exam will be given also gives students a reason to perform their daily 
classroom work. By doing the daily work they are practicing the skills they will use on the job.  
4.7.2. Student class feedback 
Students are encouraged to provide feedback on every class and workshop. This feedback is used to improve the 
material for future classes that are continuing to be held. Feedback has been received on the complexity of topics, 
the time required for the completion of the hands-on exercises, and the appropriateness of the test and quiz 
questions. All of these have been reviewed and the course is undergoing continual improvement. 
5. SQA course results 
By considering the human factors of the veteran students and targeting them to the role of SQA Engineers this 
course has been successful. The V4Q courses started during the spring of 2014. Two courses were taught in 2014 
with a 3rd course beginning in 2015. Table 5 shows the results of the first two courses, as of today, the third course is 
nearing completion. During these early courses a number of students returned to active duty, other remained in 
school full time while others found positions on their own and did not partake in on-the-job training. The remaining 
veterans were placed in several companies as SQA Engineers. The feedback received from the veterans as well as 
their employers indicate they are a very good fit for the role of SQA engineers.  Many of the veteran students have 
been hired as full time SQA Engineers in the company they received their on-the-job training. 
Table 5. Results of the V4Q course. 
V4Q Course  Class #1 Class #2 Class #3 
Total Enrolled 19 20 12 
Received Certificate 14 14 On-going 
On-the-Job 13 13 On-going 
Consideration of human factors played crucial role in the implementation of the V4Q training program to support 
veterans returning to the civilian workforce.  Other institutions may want to consider the importance of human 
factors as a framework to implement similar training programs to increase instructional quality and the competency 
measurements of the participants. 
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